Cyclosporine augments renal but not systemic vascular reactivity.
Renal vasoconstriction and hypertension are major side effects of cyclosporine. We tested the acute effects of cyclosporine on renal and systemic vascular reactivity to norepinephrine, angiotensin II, and arginine vasopressin. Renal vascular reactivity was tested in anesthetized Sprague-Dawley rats with denervated kidneys. Renal blood flow was measured with an electromagnetic flow probe in response to graded intra-arterial infusions of vasoconstrictors before and after intravenous administration of cyclosporine. Cyclosporine augmented the decrease in renal blood flow and the increase in renal vascular resistance produced by intrarenal norepinephrine, angiotensin II, and arginine vasopressin. In these studies, systemic blood pressure did not change and cyclosporine caused no direct change in basal renal blood flow. In contrast, in conscious animals, cyclosporine did not increase the pressor response to intravenous norepinephrine or to angiotensin II. Rather, cyclosporine caused enhanced baroreflex slowing of heart rate and a decrease in the pressor response to both norepinephrine and angiotensin II. Even when the baroreceptor reflex was blocked by pentolinium, the pressor response to norepinephrine in cyclosporine-treated animals was diminished compared with vehicle-treated animals. Therefore, although cyclosporine augmented renal vasoconstriction in response to norepinephrine, angiotensin II, and arginine vasopressin, it did not acutely increase the systemic vascular response to these agents. Enhanced renal vascular responsiveness is an additional mechanism for cyclosporine-mediated renal vasoconstriction. Lack of enhanced peripheral vascular responsiveness suggests that hypertension is not likely to be due to direct effects on the systemic vasculature and is more likely to be a consequence of renal functional impairment.